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(57) Abstract: Compounds of the general 
formula (1A) or salts thereof, useful as 
fluorescent probes for the quantitation 
of zinc: (IA) wherein R 1 and R 2 are 
each hydrogen or a group of the general 
formula (A) (wherein X 1 , X 2 X 3 and X 4 
are each hydrogen, alkyl, 2-pyridylmethyl, 
or an amino- protective group; and m and 
n are each 0 or 1), with the proviso that 
both R' and R 2 must not be hydrogen; R 3 . 
and R 4 are each hydrogen or halogeno; R 5 
and R 6 are each hydrogen, alkylcarbonyl, 
or alkylcarbonyloxymethyl; and R 7 is 
hydrogen or alkyK 
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(57) 

(a) (5£t\ x\ x\ x\ rnTkmm^-. r^/um. 2- try sM^^/ua^ 



R 1 R 2 




(A) 
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m m # 

tamtam- 

V^tLTV^ 0 ffilSf?fc/o-yitX, #J;tte\ TSQ (Reyes, J. G. , et al. , 
Biol. Res., 27, 49, 1994), Zinquin ethyl ester (Tsuda, M. et al. , Neurosci. , 
17, 6678, 1997) x Dansylaminoethylcyclen (Koike, T. et al. , J. Am. Chem. Soc. , 
118, 12686, 1996), Newport Green (Molecular Probe %k<D t> $ xx ? X* £> % 
"Handbook of Fluorescent Probes and Research Chemicals" 6th Edition by 
Richard P. Haugland pp. 531-540) if ^H/g{b £ tLTl^ So 
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NH 

0=C Newport Green 




L^L^i 1 ?), TSQ, Zinquin, Xfi Dansylaminoethylcyclen 5rffi ^^fcWUfe 

367nnu 368nm, 323nm -Qtb 5 0 ) , ^tbexD3Ef n v ^:^^a — ^^^^<Dzl!|^ 

SSX^, 17, pp. 584-595, 1998), mfe<DmizM]&%k g 5 3 ^pfe 

(NADH ^>7 7 tf^^-TS^) {CiSjl^^tt^-r^V^Pp^^&S. 
Dansylaminoethylcyclen fifiiJ^^(^^^#Si"^>^^^>aV^, "T^fc. 



WO 01/62755 



PCT/JP01/01503 



- mm - mm. 42, PP . m-i76, 1997), Tscmj^tt^jii^ 

Newport Green teS&SroM7feT-$<J^$rtT&;t3 t>©©, SlId^ ^r^y h<DT~7 

Bl$-FZ> r <h ^rEtti Lfc(#^^F 11-40325 -3-) 0 #3&SH#e>M:& b {-^^fife, 
#3§Wfi, TIE©— «!5£-<IA)Xf±(IB) : 



WO 01/62755 PCT/JP01/01503 




X 2 

X 1 -N-[cH 2 -CH 2 -N| 7ir 4cH 2 -CH 2 -Nl-j r - {A) 
X 3 x< 

(5*^ X 1 , X\ X 3 , RXf XUft^tl^iUZTkmm^, TA-^/^g, 
/V^ ^/Ug> XfiT 5 7 S<£H£li££^ U ra %.Tf n fi^rtv^L&^C 0 3U* 1 

R 3 2fc.t£ R 4 (i^tt^^iCTkm^Xtt^^D sf>J&+%7jk b ; R'StJ 5 R 6 fi^ti^ 
tb^AE^TK^i^^ 1 , T/i'^-^^/v^-zul, ;KfiT/u^U;fcyu^— A-^^v^ ^ 
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TSEW— ^(IIIA)X«(IIIB) : 




(1MB) 
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X 11 — N— {CH 2 -CH 2 -N^ [cH 2 -CH 2 -n} 



(B) 



(5fc=K X l \ X x \ X l \ RX* X 14 fitii^tin^H^mm^r, T/U^r/Vg, 2-fy 

i//u* f/ws, xnr 5 / m<D&mM&7F u P rxi q ttt^mtit o xfi 1 

Y f4-C0-NH-X(±-NH-C0-^7FL;R 23 ^.tK R 24 tt^jL^ft^^KlTk^JH^Xfi/N n y 
V^^^b ; R 25 JkTf R 26 te*:)rh^ft&iHZ7kmiM+. T >v*r>vl3 ,^=./v^ 
XnT^^-^^/U^— /U^drv^^uS^L ; R 27 f^SfJ^XteT/U^r^S^ 

L^lgM^K:J:;fUi\ -o-tf >^±<7? Y ^-C00R 27 T^$tLSS (7^ h^^TFM; 

ixb^^tfffil&^Tt^a-y ; &t>\h (Ik -J&5£(IIK Xf4-^ 

Jtzf o — ^ , ffij$^>ftljfi OOM^-C ^- V * S9^i" 5 fc «> t-ffl v n 5 r £ # -c # 5 , 
.—JftsSdh -^(11), Xtt-^CllDT^^ix^-fk-a-^ (fcfcLTS /S© 
V^^-jfe ; EE&M^->-»SiJ^j£T-feoT. T150Xa: (a) JblE— J&5£(I) , - 
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mmmt&mtktf v r % s acf-i <t u^^^-n 

B^s^tBjp^ 2000-50869 ■^■mm^<Dm^^±x0m t Lx&wm^tDffl 
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Tj^Hr #><5 0 

it, ^*^ci~i2^, l < nmm& 1 ~6 8f*l<m:&*8:i 

*U^5, J: D^^ftKitt, T/u=Jp/i-S<b L-Cfill7^*/i'S (feMW 1-6 
i©7;^;i/S) {S^T/i^A-Si: bttt, #J;U:f, 5Vug N ^ 

s e c-^f/H, -fy/f/l-S, t e r t -^f/l/S, ^b^o Wf/V 

^x^vffz/m^t^oWi&^tz, ?vmm*. mmm*. ^mm*. x«3^ 

•So 

> • 3r—Jf=-y# • (Protective Groups in Organic Synthesis), if 

])—> (T. W. Greene) a > • 17 >f !) — • 7V K • If^X • >-=i<— Jt?U 

'fry K (John Wiley & Sons, Inc.) (1981^) ft ¥%:&Wc$r% Z. t &X°% -5 0 
-hlS— ^5t(IA)S.T>* (IB) (C*5Vn-C, yi±ICf^f5 R'S^R 2 ©^! 

temz.mm£thte<<\ ^^ykmrn^x^^m^n. r' #-coor 7 xgt&frzm (7 
* h>m^?f^-rs«-a-ictt^-rs^/>^-/i'S) (c^Lty^iaxi^7fi: 

foe-a-i-*:: Lv\ -^(iDtcdoij-^-o-if yf±©ll^7 $ ' j m<o 

ttv*7«£-Cife3 0 — ^^(IIIAjSUfdl^fCiovN-r. ^<vt*yi±ict^t5 y 
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-klS— 1£5£ (1A)RT? (IB) T?« S'jlS *S V ^ T , R 1 R If R 2 <Z> b vf*L*»— 2r 

StLSSfcds^r. x'&i^lx 4 , l< M: x'&t/ x 2 lt 2- try 5?/u*?vu£ 

Lv\ ±IS— ^(IA)S.U : (IB)-e^$i^5'fb-a'#^(c4o^^x.m^ 0 "Cfc 9, 
n #'1 T?fc») x X 4 ^7RiJ|f -Cfc5 r i iW* L < , CI (DM^ZL X 1 RXf X 2 

Jhffi— ^(IIIA)^t5(IIIB)T^$^^^'^b-a-^(-*3V^-C. R 2, ,&t£ R 22 ^)V>-ftL 

^^T^mmi'-x-h <o .mjjfriZ (b) -c^ &ftz>mx*frz>^.k l v\ ^ (b) 
tijiissfcfc^x, x"^^tx l \ l< f± x 11 ^ x 12 Lt 2- try 

^vi-S;Wi§; _hf2— jlS:^:(lilA)S.U'(IIIB)-C*$*T,5'ft:-S'4fe{e:*3^-r, p 

»c x^o'x 12 ^ t^- 2- try ^f;n-cs,5^t^j r 23 ,&tj*r 24 # 
"fcfc:**]iS : y-t?*>3j&>, £ i>\c&mm. z FX-3bZ>z: kAWg. Lv\ R 2S &tfR 2B i: 

Sitt#at5Clt^-e#5 0 Se#AP«i L-Ctt, fljittf. JMau ftm. 
;&D4££ urii, thy ^At, zy.vj^m., jj^ispj*^ -vif^isV&WsiZ 
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_hiS— #5£(IA), (IB), (II), (IIIAh RTfi(lIIB')-e&£tlZ>&&Vi<D4k'&VB 

^T^^-u*Att#/j: ¥<D3LftM&ft.<Dmi>\ ±Lwmwtfc(ni3zm<DWL^m. y± 
^mzt'it. \>*"r*it>*&m<Diimiz&&£*iZo r\ r ,7 > xttR 27 ^^^ 

EB^f*C(D«fc 5fc»56ME#t><&&£*L3o ft**. -$:^(IA)(z::f3^TR 5 #7kf!f 
IS^fC fc 5 -fb-£-#J <!: — j&it (IB) {^*3 1/ * X R 7 fl**^ j^T? & 5 ffrg^ filE^M't^ 
fC*B^LT*5!9, — «^:"(lIIA)t;:*5VN-c R 25 -C*>>5te<8-4&£ — JK^ 

(iiib) ic&\,^x r 27 &7kmw^x~hzik&m*K^^®imcte% Ltv^.r©* 

* S T?#S 0 ^JS.m^k^^Ji: LT^^-SCl 4-7 5 7 V, 

5-7? / 7/VtUt^^Xt;6-7$ / Vf4,^!lx«\ ^^^r^, 

fi^tgTiJtflS^ IX. FftEj^ 215 M (1977 ^)^(c2pCTMit-C# 5 e 
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Jife-j&itUK (ii). RTf—fis&iiu)-em£tiz>*&m<Dik&Vo (t 

m^fes, ^ot. ±is— as^ak — ^ssaik xn— i&#:(iu)xm£ftz>* 

—zftmmtem^zzk&-*itfex'tbz 0 m%t±. ^.m^^mmm.^ t'OTktt 
a?u mfa^mmz^tj>m®?mmm<p^z<DMm£:m\iLx. &it*^? b/i> 

K^^S 491nm^.r/ 492nnu 513nm itt5 514nra T'fe <9 , 1~10 M M*I^ 

co^-e^v^c^td io »mut <Dmm<Dw$M *is£mj£-rz z. t&?imx 
fc5o ^B^tDffii&^T'p— ^&m®tem\iyokm.fr&t>i£xm&.m<D 
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TkftMZMk&yo 12 ^4i5 0 12 t4-to7k^tttc«k iBBjiafflisrSia-rs 
m i : 6 (D^-tfz 

4-7 5/ 7^Wt-f>(l) 2. 5g (7. 2 mmol) £r 50 ml <D v 5 ^ ^/L-zJn/UAT 5: 
Kt-^L7c}£$?t£ N Riti/!?A5.2g (16 mmol) ^P^lfc 0 M^T, r<D*g 
M(C«7ktV<o^/^ 3. l'ml (15 mmol) SrflDx.. ifit 1 BSHSH^ bfc 0 

*7At*MlL, -fk^ 2 (3. 6 g) &mz 0 £ife@# 0 HX^97% 0 
'H-NMR (CDC1 3 , 300 MHz): 7.19 (m, 1H) , 7.02 (d, 2H, J = 2. 4) , 6.93-6.94 (m, 
2H), 6.88 (d, 2H, J = 8.7), 6.77 (dd, 2H, J = 8. 7, 2.4), 4.06 (br, 2H), 1.34 
(s, 18H) 

MS (FAB) : 516 (MM) 

m.p. 206-208°C (^^y-/^^Sfel) 

\*CSm2 (1. 0 g, 2. 0 mmol)^t°y 15 ml {£*gz)>U, 4-— h n-<^-fef 

d y K 1.2 g (5.3 mmol) ^I^TLtzM. "MMTQ 6 B^ff^iE^! 2 L fc 0 t° 
v^Sr^c/BETf^U a^$rM^^-/U25 mlt^^L/c 0 CI <Of£^fvi^g$t 

16 
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-fe@{£ 0 lM88% 0 
'H-NMR (CDC1 3> 300 MHz) : 
• 8.33 (d, 2H, J = 9.0), 8.05 (d, 2H, J = 9.0), 7.69 (d, 1H, J = 2.2), 7.45 
(dd, 1H, J = 8. 2, 2.2), 7.07 (d, 1H, J = 8.2), 7.06-7.04 (id, 2H), 6.77-6.74 
(m, 4H), 1.36 (s, 18H) 
MS (FAB) : 701 (MM) 

m.p. 245-247°C (JSm^^ + n-^^ly^hW^) 

-ffc-£-#>3 (0.97g, 1.4 ramol)& 25 ml CDZ? * ^/Isfr/U&T $. K(C^tJ> Lfc^f{£ 
. t£ N Mtv">A0. 48g (l. 5-mraolK 1, ^zr.# > l. 3 ml (14 mmol) £- 

*S2£U it^A (0.78g)£#fc„ 6feg|# 0 l|X^70% o 
l H-NMR (CDC1 3 , 300 MHz) : 

8.38 (d, 2H, J = 9. 0) , 7.86 (d, 2H, J = 9. 0), 7.76 (d, 1H, J = 2.0), 7.45 

(dd, 1H, J = 8.0, 2.0), 7.17 (d, 1H, J = 8.0), 7.08 (m, 2H), 6.85-6.84 (m, 

4H), 4.01 (t> 2H, J = 6.8), 3.45 (t, 2H, J = 6. 8), 1.37 (s, 18H) 

MS (FAB) : 807, 809 (M + +l) 

m. p. 280-281°C (T± b-hV 

it^m* (0. 10 g, 0. 13 mmoDSrTir h~ h !)/V4 ml fcllBHB**, 3 Vit* ]) 
!>A55 mg (0.33 mmol), mMtl V !>A 43 mg (0.31 mmol), 2, 2' -v 5 fc° n V ;U7 
$ > 78 mg (0.39 mmol) ^ADxT 14 B^ig^ L fc, Tir h y vw£igtBET^ 

3cLtc*£, 2 n h y !>Azic*#fcsa»u ^b^^i^^T'ttffibfco ift-fb 

fl!&I±T^*U v-y ^Vl^^AfCj: D^LT, 5 (80 mg) £#fc 0 & 

17 
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'H-NMR (CDCI3, 300 MHz) : 

8.47-8.45 (ra, 2H) , 8.32 (d, 2H, J =9.0), 7.77 (d, 2H, J = 9.0), 7.69-7.61 
(m, 3H), 7.61 (d, 2H. J = 7. 9) , 7. 27-7. 23 (tn, 1H) , 7.14 (m, 2H), 7.07 (d, 
2H, J = 2. 2) , 6. 99 (d, 1H, J = 8. 0) , 6. 82 (dd, 2H, J = 8. 6, 2. 2) , 6. 72 (d, 
2H, J = 8.6), 3.82 (s, 4H), 3.82 (m, 2H) , 2.72 (t, 2H, J = 6.4), 1.37 (s, 
18H) 

MS. (FAB) ;926(M*+1) 

fc-^#J5 (34 mg, 37 mol) £4 ml (D-J * ^/Ufr/U&T 5: KfCj^ Lfclt^CL, 
£tlfe;& JJ £ A 26 mg (0. 19 mmol), f-^r ~7 x. J — /V 12 n 1 (0.12 mmol) £/JDXL, 
M.-C3B*|RHt#iLfc.o ' TkK'fk* y 70 mg (l. 2 mmol) £ 1 ml <£> y * y — /U 
t 1ml l/fc^&'^»^tofc;DB;t, M-e20P*M«#Ufc. CL <D 

t&&h\z. 2 n mm 2 mi StApx.^, tgj8E%-igeffTg*ufc 0 ^y y —a- 10 mi 
^mm^^txmm^tzm^. i?;-/^«ETSiLfc. HPLc-em 

ML, -ffc-S-feB (15mg)£r#fc 0 *§£@f*:, M 70% o 
'H-NMR (CD 3 0D, 300 MHz) : 

8.61-8.59 (m, 2H), 8.04-7.98 (m, 2H) , 7.63 (d, 2H, J = 7. 9) , 7.51-7.46 (m, 
2H), 7.14 (d ( 1H, J = 2.0), 7.02 (d, 2H, J = 9.0), 6.95-6.87 (m, 4H) , 6.79 
(dd, 2H, J = 9.0, 2.4), 4.46 (s, 4H), 3. 50 (t, 2H, J = 6. 0) , 3.25 (m, 2H) 
MS (FAB) : 573 (M*+l) 

ffl 2 : it&m 12 (D&f& 

itc3~$) 2 (D-a-rfit t IrI^Hc: LTs 5-7 5 7 7;^l/t-<y(7) 3. 5 g (10 mmol) 
ikS®) 8 (4.4g)^#fc. 6&IS# 0 JtX^84% 0 
'H-NMR (CDC1 3 , 300 MHz) : 

7.77 (d, 1H, J = 7.9), 7.01 (d, 2H, J = 2.0), 6.95 (d, 2H, J = 8. 6), 6.80-6.75 

18 
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(m, 3H), 6.22 (d, 1H, J= 1.7), 4.21 (br, 2H), 1.36 (s, 18H) 
MS (FAB) :516(M + +1) 

m.p. 161-163°C — /UfabW&gk) 

it&mz (3.6g, 6.9mmol)^b^^3CO^jfe<k^(c:LT{b^9 (4.1 

g)£#fc Q ^msA% a 

l H-NMR (CDC1 3 , 300 MHz) : 

8.61 (br, 1H), 8. 20 (d, 2H, J =9.0), 7.88 (d, 1H, J = 8.3), 7.81 (d, 2H, 
J = 9.0), 7.33-7.29 (m, 1H), 7.05 (d, 2H, J = 2.2), 6.84 (d, 1H, J = 1.8), 
6.74 (dd, 2H, J = 8.6, 2.2), 6.69 (d, 2H, J = 8.6), 1.38 (s, 18H) 
MS (FAB) :701(M*+1) 

m. p. 189-191^ {ffiM.^^ + n-^*y-lsfrhW&&) 

<t&m9 (0.51 g, 0.73 mmol)frhik^m4<D^J&nktmniZ.VXAk-£rV0 10 

(0.35 g )^#fc 0 6fe@#„ i&meo% 0 

'H-NMR (CDClj, 300 MHz) : 

8.11 (d, 2H, J = 9.0), 8.10-8.09 (m, 1H), 7.71 (dd, 1H, J = 8. 2, 1.8), 7.56 

(d, 2H, J = 9.0), 7.02 (d, 2H, J = 2. 2), 6. 86 (dd, 2H, J = 8. 6, 2.2), 6.79 
(d, 2H, J = 8.6), 6. 43 (d, 1H, J= 1.8), 3.85 (t, 2H, J = 6.6), 3.40 (t, 2H, 
J = 6. 6), 1.38 (s, 18H) 
MS (FAB) : 807, 809 (M*+l) 

m. p. 268-269°C (7i? h =■ h V /\sfat>WfeMi) 

vc-^m 10 (0.31 g, 0.38 ^o\)ti^\\L^5<D&mktmmz.\^x\\L j km n 
(0. 27 g) £#fc„ mn-&mt£o 75%. 

'H-NMR (CDCI3, 300 MHz) : 

8. 45-8. 42 (m, 2H) , 8. 06 (d, 2H, J = 9. 0) , 7. 96 (d, 1H, J = 8. 3) , 7. 64-7. 59 
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(m, 2H), 7.52 (d, 2H, J = 9. 0), 7.53-7.50 (m, 1H), 7.33 (d, 2H, J = 7. 7), 
7.17 (ra, 2H), 7.00 (d, 2H, J = 2. 2), 6.78 (dd, 2H, J = 8. 6, 2.2), 6.64 (d, 
2H, J = 8.6), 6.48 (d, 1H, J= 1.3), 3.71 (s, 4H), 3.67 (t, 2H, J = 6.2)', 
2.67 (t, 2H, J = 6.2), 1.37 (s, 18H) 
MS (FAB) : 926(M*+l) 

m.p. 146-148°C 9 / — S^frhW&gk) 

it&Mll (20 mg, 22nmol)t^^it^mQ<D^m : mtmm\^\,Xit^^ 12 (6.6 

mg)^#fc 0 m&mfco W53% 0 

'H-NMR (CDjOD, 300 MHz) :• 

8.44-8.42 (m, 2H) , 7.94-7.88 (m, 2H), 7.60 (d, 1H, J = 8.4), 7.49 (d, 2H, 
J= 7.9), 7.45-7.41 (m, 2H), 6.71 (br, 1H), 6.65 (d, 2H, J = 2.4), 6.61 (d, 
2H, J = 8.8), 6.51 (dd, 2H, J = 8. 8, 2.4), 6.02 (d, 1H, J = 1.8), 4.30 (s, 
4H), 3.28 (t, 2H, J = 6. 0), 3.03 (t, 2H, j = 6.0) 
MS (FAB) : 573 (M*+l) 

is <d&& 

4-— h a -7 ^/U-g?«7Kfe (13) 16 g (84 mmol) t A- 9 a n U-yVuW — /I- (14) 
24 g (0. 17 mol) £• 250 ml <D * ? ^ ^m^W-fr V , T/U=?V~F\ 80^^60 

iittt, 15^37 g?#fc 0 HX^^So 

16 

VC^m (15) 20 g (45 mmol) 700 ml »ClSI»£i3\ mit^ h V V A 9 Tfcfn^ 
54 g (0. 23 mol) Tk^^ H^n tK?P#» (jJcSIMfc-*- h V *A^&J 70 %) 
20 g (0.25 DoD^Dit, 7/u^Tt?2 0 I^IBIiSgfE Lfc a ^£ Lfc& 
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19 gmc 0 WM&o 
17 <D^f& 

it&Vd (16) 4.4g (11 mmoD^^-fk^ (2) (D&f&mt LT^#»(17) 
3. 9 g ^t#rt 0 1&§P 62 % 0 
MS (FAB) : 584, 586, 588 (M*+l) 

\Y&m 18^^18' (D^f& 

4t&® (17) 3.8 g (6. 5 mmol)7^Mt^#> (3) <7)^/&*fc £ L Xit&Vo 

(18) ^ 1. 9g,^fe (18' ) £ 1.8g#fc 0 itZ^:-ft;-£-4£> (18) 38 (18' ) 

35 % 0 

it^m (18): 

'H-NMR (CDC1 3 , 300 MHz) : 8.38 (d, 2H, J = 8.7), 8.07 (d, 2H, J = 8.7), 7.72 
(d, 1H, J = 2. 1), 7.48 (dd. 1H, J = 8. 1, 2. 1), 7. 12 (d, 1H. J = 8. 1), 7. 11 
(s, 2H), 6.77 (s, 2H)., 1.40 (s, 18H) 
MS (FAB) : 769, 771, 773 (T+l) 
it^m (18' ): 

'H-NMR (CDC1 3 , 300 MHz) :8. 26 (d, 2H, J = 8.6), 7.93 (d, 1H, J = 8.4), 7.84 
(d, 2H, J = 8.6), 7.27 (dd, 1H, J - 8. 4, 2.0), 7.13 (s, 2H), 6.99 (d, 1H, 
J = 2.0), 6.75 (s, 2H), 1.42 (s, 18H) 
MS (FAB) : 769, 771, 773 (M*+l) 

19 <D&f& 

ik&m (is) 1.5 g (2.0 imoi)d^^b^4to (4) ©^ft^^iiatft^ 

(19) £■ 1. 2 g #fc 0 l&m 66 % a 

'H-NMR (CDC1 3 , 300 MHz) : 8. 39 (d, 2H, J = 9. 0) , 7. 85 (d, 2H, J = 9. 0) , 7. 79 
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(d, 1H, J =2.0), 7.51 (dd, 1H, J = 8. 2, 2.0), 7.18 (d, 1H, J = 8.2), 7.14 
(s, 2H), 6.89 (s, 2H), 4.06 (t, 2H, J = 6.8), 3.50 (t, 2H, J = 6.8), 1.40 
(s, 18H) 

MS (FAB) : 875, 877, 879, 881 OT+1) 
\\L^m 19' <D&& 

K&m (18' ) 1.5g (2.0 maol) (4) O^^iiaTj^i) 

(19'. ) Sr 0. 70 g #fc 0 IR* 40 JS. 

'H-NMR (CDC1„ 300 MHz) : 8.19 (d, 2H, J = 9. 0), 8.13 (d, 1H, J = 8.3), 7.70 
(brd, 1H), 7.62 (d, 2H, J = 9.0), 7.11 (s, 2H), 6.84 (s, 2H), 6.63 (d, 1H, 
J = 1.8), 3.94 (t, 2H, J = 6.4), 3.46 (t, 2H, J = 6.4), 1.41 (s, 18H) 
MS (FAB) : 875, 877, 879, 881 (MM) 

Ik^m 20 <D-£rf$, 

it-B-m (19) 1. 0 g (1.1 mmoD^Mfc^ (5) O^figjfe £ liU^ Lt^^ 
(20) £ 0. 56 g #fc„ Jfc^S 49 % 0 

'H-NMR (CDC1 3 , 300 MHz) : 8. 50-8. 47 (m, 2H), 8.33 (d, 2H, J = 8.7), 7.76 (d, 
2H, J = 8.7), 7.70-7.60 (ra, 3H), 7.46 (d, 2H, J =7.9), 7.32 (brd, 1H, J = 
8.3), 7.16-7.12 (ra, 2H), 7.14 (s, 2H) , 7.00 (d, 1H, J = 8.3), 6.79 (s, 2H) , 
3.87 (t, 2H, J = 6.0), 3.83 (s, 4H) , 2.76 (t, 2H, J = 6.0), 1.41 (s, 18H) 
MS (FAB) : 994, 996, 998 (M*+l) 

20' (O^J& 

it^-m (19' ) 0.20 g (0. 23 ■mol)d>g><fk£'4fe (5) <D*£rf&m t UT^ 
m (20' ) £ 75 mg #7t 0 IRS* 33 % a 

'H-NMR (CDCI3, 300 MHz) : 8.43-8.41 (m, 2H), 8. 17 (d, 2H, J = 9.0). 7.97 (d, 
1H, J = 8.3), 7.63-7.57 (m, 2H), 7.56 (d, 2H, J = 9. 0) , 7.49 (brd, 1H, J = 
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8.3), 7.31 (d, 2H, J = 7.7), 7.16-7.12 (m, 2H), 7.08 (s, 2H), 6.79 (s, 2H), 
6.72 (d, 2H, J= 1.1), 3.74 (t, 2H, J = 6.2), 3.71 (s, 4H), 2.74 (t, 2H, J 
= 6.2), 1.40 (s, 18H) 
MS (FAB) 8 994, 996, 998 (M*+l) 

it^m 21 <D/£rf& 

<t&Q0 (20) 0.26 g (0.26 mmoD^fe-fb^ (6) <D-g*/&g: £ fflftlc Ltfk^ 
(21) £ 98 mg #fc 0 itZ^ 35 % 0 

'H-NMR (CD 3 OD, 300 MHz) : 8. 56 (brd, 2H, J = 4. 8) , 7. 98-7. 91 (m, 2H) , 7. 57 
(d, 2H, J = 7.9), 7. 46-7.41 (m, 2H), 6.94-6.81 (m, 3H), 6.73 (s, 2H) , 6.56 
(s, 2H), 4.48 (s, 4H), 3.50 (t, 2H, J = 5. 5), 3.29 (t, 2H, J = 5.5) 
MS (FAB) : 641, 643, 645 (M + +l) 

VC^m 21' (D&f& 

-ft&Vs (20* ) 0.20 g (0.20 mmol)j&»Mfc£:& (6) <D^J&££ t Wffi.\Z- LT^ 
(21* )£r58 mg#7t 0 i&^26 % 0 
*H-NMR (CD3OD, 300 MHz) : 8. 45-8. 43 (m, 2H) , 7. 93-7. 88 (m, 2H) , 7. 58 (d, 1H, 
J- 8.6), 7.50 (d, 2H, J = 7.9), 7.45-7.41 (ra, 2H), 6.72 (s, 2H) . 6.73-6.88 
(m, 1H), 6.58 (s, 2H), 6.01 (d, 1H, J= 1.8), 4.30 (s, 4H) , 3.27 (t, 2H, J 
= 5. 7) , 3. 06 (t, 2H, J = 5. 7) 
MS (FAB) : 641, 643, 645 (MM) 

it&&) 22 <D^$L 

it&Va (12) 140 mg (0. 13 mmdl)£T-fe h= h !)/HO ml »CS8» U 
^^0. 19 g (0.30 mmoD^iPxfc^, mfc&Wt 28 til £r*i> L"f O^Px fc„ ' 

*7At*fiiLT^|) (22) 79 mg ^#fc 0 l&s£ 94 % 0 
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'H-NMR (CDC1 3 , 300 MHz) : 8.51-8.49 (m, 2H), 7.73 (d, 1H, J = 8. 4), 7.60-7.54 
(m, 2H), 7.31 (d, 2H, J = 7.7), 7.15-7.11 (m, 2H), 7.05 (d, 2H, J = 2.2), 
6.96 (d, 2H, J = 8.6), 6.80 (dd, 2H, J = 2. 2, 8.6), 6.77-6.74 (in, 1H), 6.48 
(br, 1H), 6.02 (d, 1H, J = 1.7). 3.86 (s, 4H), 3.06 (br, 2H), 2.82 (t, 2H, 
J = 5. 1), 2.31 (s, 6H) 

#14 

-SiltRfe^rfNaBUfco m*<D&m,4 (5juMXfi5 mM) £*atf 100 mM HEPES 

mmm. (pH7. 5)«£fc5MM©{b^#r6 3U*(fc^l2 SrTJDX., 6 tCo^Tfi 

W)J&&-g: 491 nm, ^3tfcS: 513 nm t U 12 (CO^Ttei@!)&^S 492 nm, 

514 nm i LT^fc.&g&aiJfc Ufc. Wfc-£#J 6 ) 

211 Uk&mi2) (^-T 0 «^W^M-f^-^(lMMX«5mM)^^100mM 
HEPES fflir$? (pH 7. 5) tpiZ 1 ju M <r>\\L^>m 21 ^^Px, Kj^JSS 505 nm. 

522 nm t ^x^ytmm^umi.tc 0 m^zmmz^-r. 

ik&m 6 smk^i 12 i51IS^ IdM L TgfeT^v ^I.Ktt$:f LT 9 x £ 

^ ^ > A-T ^">-}5S^^(5 mM) 53M£TT-<b^< it^^lf jjp ^ 

-f^V.-efc-S-^- h J) ? A N #y ^/Uv^J^ ^^v^-MS 5 mM 



24 



WO 01/62755 PCT/JP01/01503 

5 M M (Dit&m 6 , -fb-a-^l 12. Xtt ACF-1 11-40325 ^-OOMMffl 1 ^it 

^(20) t LTIEift^ixfc^^y T 5 is&tt^-tZit'km tf 100 mM 
HEPES ( P H 7.5)^{-£ElbV^-^ 5 /x M, 50/zM) ^JDx, ^9ftHSrftl 

^Ufd 0 ffc^fc 6 teo^-CttJSjgftfi 491 nm, *5tRS 513nm<tU 12 
Koi^-CttJSbigiftft 492 nm,^7t&S514nm <k U ACF-1 dO^-aiSljg&ft 495 
nm, mftfcg: 515 nra £ L-C3bfc&&£«|£ Lfc. ^^g4lt*t 0 B-f, 
«*4H:*S^5fe5SSS:^-*-„ r W^m^b^ £>a»#«fc 5 ACF-1 -CW:^3t3S^ 

^pB#{di^^;b^v^^^0j<^'fb^6 < s.t/>fk^#;i2 -ett&yt&jg&mmcm 

CH 3 

H 3 C-N N-CH 3 




ACF-1 

5juM <D4£&!&) 6 , -ft:-8-#J 12, ACF-1, 3U2 Newport Green (Handbook of 
Fluorescent Probes and Research Chemicals, 6th Edition by Richard P. Haugland, 
pp. 531-540) Sr-s tf 100 mM HEPES MWW (pH 7. 5) <DtR&<D&§8'( 
b\lZLtc.b$;<D%-ytfem<D^k&fflMLtl a 4k&Qo6\ZO\,*XttLmj&&& 491 nm, 
^Tfez^S 513 nra t U ffc-g-<|& 12 tCO^T fSIJl^&ft 492 nm, St^tiftft 514 nm 
t U ACF-1 tCOV^fifib&Stg 495 nm, 515 nm t U Newport Green 

l-o^TtefibigfcK 505 nm, i^&g 530 nm t b"C*3t bfc 0 jgjg 
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0ij7 

fl^f^fc, -fb-a-^I 12 Klo^TttJibjEifog: 492 nra, StftSfcg; 514 nm <t {b 
21 {CO^-CliJSbjgi££: 505 nnu l&yt&S: 522 nm £ UT*3fe3ft**l»*U 

100 mM Cl 2 CHCO0H-Cl 2 CHC00Na Mrf£ (pH 2. 0) 
100 mM ClCH 2 COOH-ClCH 2 C0ONa (pH 3. 0) 

100 mM AcOH-AcONa WffiW. (pH 4. 0, 4. 5, 5. 0) 
100 mM MES MWM (pH 5. 5, 6. 0, 6. 5) 
100 mM HEPES &8f& (pH 7. 0, 7. 5, 8. 0) 
100 mM CHES MMM (pH 8. 5) 

tt&fy 21 fi-ffc-^fe 12 <h Jrt^-CfTOrtO pH -Cfc 57.4 f+ifi-e^5t^d s ^^"C 

tc, io#ra (m^2^—i2^) dijfiLipj«tu-c*>feife©i$iBacft«:^.fc. 
(i) yvy/uar 
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$&f$ : 124 mM NaCK 1-25 mM NaH 2 PO„, 2. 5 mM KC1, 2 mM CaCl 2 , 
26 mM NaHC0 3> 1 mM MgCl 2s 10 mM f/Uzi—X 

(2) s&jtm v ><7vw£ 

!a#c : 124 mM NaCl, 1. 25 mM NaH 2 P0 4% 2. 5 mM KC1, 2 mM CaCl 2> 
26 mM NaHC0 3 , 1 mM MgCl 2> 10 mM 2-7*** i^ifjV=t— * 

(3) =i y y ^?}vm 

ffl.f& : 124 n JJ 1. 25 mM NaH 2 P0 4 . 2. 5 mM KC1, 0. 5 mM CaCl 2 . 
26 mM NaHCOj. 2. 5 mM MgCl 2N 10 mM ^OUn— ^ 

* 7 >f*©lWSI.R 5 y-^^yHSWcKfK:, 95% o 2 / 5% C0 2 Sr^/UUT 

^^^-•7^ (200-250 *£)gr^-7VU-T?JftifcUi:o BrKLfc^, ^ 

asm u 7K^ufc=< y y yff^mz.xthx lounge wc Q ?K^u 

f C n y y >-^/UfK«b x i^^—^vy Lfc^ y >- y >£vW££rife#oi& 

— T* 300^m C0i(ig(c:^]ofc 0 30 0 C{c:fefcfcJe>fc y V<7vW£kl* ^ Lfc?g,i§£A 
tlX, 30ftfrh 1 B#WI«^fc 0 M-c, !)yy>OTi^7^^ifcl,iM 

"f <5 * T? V ^tb T jo 1/ n ft o 

JfcKl* 22 £ DMS0 {C^T^Ufc 10 mM^?i££: % V Z/?;vmx lO M M m*3R 

^ Lfc 0 gij<© y ^"f;\,mzj& Ltit 30 b i mm 30 #n,E£«fc# Lfc«K:, 

f J r>'s<-lZ.&LXfflfels1t 0 ^i-^^-P^fi, 33-34°C{C/£?5 «fc 0 

(*}) IX-70) T'fTofc (*f«5 l/>X : 4 ffr x "feteS 7~ : 505 nm)„ 

y ^<7Vl-y£(95 % 0 2 + 5 % C0 2 £r/<:7Vu) : 2 5> (13^ 01 00. 00 7> h 02 00. 
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00) >m.lkm V >^/U^(95 % N 2 + 5 % C0 2 £/<^Vl-) : 10 # flM4' 03 00. 

00 frb 12 00. 00) >V >?/\'t0L(95 % 0 2 + 5 % C0 2 £/<^/U) : 4 # ((Hit 

t> 13 00. 00 frh 16 00. 00) 

£S>*c> msmtc^-t-j; kjfiLjpjat^, cm (m^i, 2, 3) 

K*# Lfc. CA3 0*S (HI* 4). Mftm (0f 6, 7) T'^^ 

ft&ftasi**: Lfc. ^7 7<z>«6*iirtu 8l£0B*ftR$ (0. 00 sec) x*<D-§kft&m*: 1. 00 

fc*?EmzMf£t-z>iz.}b<D&3kh Lxm&xmmx3bz> a 
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it 3& <d n m 

1, TIEO—JK*(IA)Xtt(IB) : 




x 2 

x'-n-Ich^c^-nJ^cHz-ch^n^ (a) 
x 3 x 4 

(5£<K x\ x 2 , x 3 , ,&t>* x 4 (i^rtb^tt^&^Tk^il-? 1 , T/is*c;i>m. 
R J &t>* R 4 tt-ttt-e*bl!ftS[(C7k*^Xtt^ cr y ^JDR^-S:* L ; R s .£.tf R 6 tt^rtt-e 
2. T!B<7>— «5t(II) : . 
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3 . r" r 18 &*mi%*x*hz> m>£<Dmmm 2 ^KifBtt^k^xtt^is, 

5. TI2(D— ^^(IIIA)Xfi(IIIB) : 
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X 12 

x ii_i_[cH 2 -CH 2 -N^-{cH 2 -CH 2 -N} T - 
X 13 X 14 

Y fi-C0-NH-3?.«-NH-C0-$r^ b ;R 23 .&U< R 24 {i^^ta*3x^7kiil^3m^ a 
XfiT/i^/i^/i^^/i^^v'y. L ; R 27 f±7K^^XHT/i'4/^Sr 
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